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(54) METHOD FOR SYNCHRONIZING HLE FOR PLURAL COMPUTERS 

(57)Abstract: 

PROBLEM TO BE SOLVED; To synchronize the 
contents of file groups on computers in a relatively short 
network connection time by disconnecting the 
computers from a network and updating files, and 
connecting the computers to the network as required. 
SOLUTION: For example, a slave computer A triggers 
the synchronization of files with a master computer. 
After a line is connected, the master computer side 
obtains identification information and final 
synchronization date and time information of the slave 
computer A and extracts difference contents (difference 
file group) of files updated on the master computer side 
after the final synchronization date and time. The slave 
computer A, on the other hand, sends a difference file 
group updated by itself after the date and time of the 
final synchronization with the master computer. After 
the contents of the difference file group are all sent to 
the master computer side, the difference file group 
extracted on the master computer side is sent. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] To the computer (or information processor) of two or more sets of every [ which 
cooperated by the circuit ] It is the file updating art which applies the update process in 
the file group which owns the file group of the same configuration, respectively and one 
computer holds also to the file group which other computers hold. The update process to 
a file is carried out in at least one computer, the difference of updating given to the file — 
one of the data which summarized information or the contents of an update process 
concerned A circuit is cut immediately after transmitting and receiving by choosing the 
shorter one of the communication link time amount which transmission and reception 
take, and completing transmission and reception. As opposed to the file group which the 
computer of the side which received the file which summarized information or the 
contents of an update process concerned holds on a self-computer after that ~ the 
difference of an update process ~ the difference of the update process which received — 
with suppressing communication link time amount by cutting a circuit and updating a 
file group based on the information, after receiving information with the shorter time of 
delivery among the information which summarized information or the contents of an 
update process concerned the difference of an update process - the synchronous 
approach of the file between two or more computers characterized by absorbing a 
difference of the specification of a data base manager by exchanging by the 
data-processing section in which each computer holds the information which 
summarized information or the contents of an update process concerned. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] After this invention updates a file group independently on a 
mutual computer through a network, respectively, two or more computers Exchange the 
information about the contents of updating between mutual computers, and it is related 
with the file S3mchronous approach of synchronizing the contents of the file group 
currently held on a mutual computer. It is especially Sales. Force In a operating support 
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system, such as Automation A mutual computer is usually separated from a network, 
file updating is carried out, and a mutual computer is connected by the network if 
needed. By comparatively short network connection time amount The synchronous 
approach of a suitable file to exchange the information about the file updating between 
2 persons mutually, without a user being conscious of the difference, even if the 
gestalten of the data control section which a mutual computer uses differ, and 
S3mchronize the contents of the file group on a mutual computer. 
[0002] 

[Description of the Prior Art] The approach of making mutual data in agreement 
between two or more computers is exchanging mutually the logging data of a file group 
which two or more servers' own as indicated by the "file updating art" of JP,9-294180,A, 
and the approach of making in agreement the configuration of the file group which a 
mutual server owns is learned. 
[0003] 

[Problem(s) to be Solved by the Invention] Although it is suitable for making the 
configuration of a file group in agreement in the form of 1 to 1 in the case of the 
conventional approach mentioned above to the file group which a mutual server owns by 
short network connection time amount As opposed to a computer with the mutual 
relation between the contents of the file group of the database of one near computer, and 
the contents of the file group of the database of another near computer When it is the 
relation between Soe Passetto and a subset, fi-om the server of the side which manages 
the file of a superset There is a problem that it cannot only extract from the contents of 
logging data simply as logging information for updating over the file group of the subset 
which a specific computer manages. 

[0004] Moreover, in two or more computers, if the mutual data base manager is unified 
with the same DBMS (database management system) application product marketed 
widely, this approach Although it is the DBMS appHcation level carried mutually, for 
example, it is possible to make file organization in agreement by standard function 
called replication, without being conscious of the contents of logging data When the 
DBMS application of a specification which is different by each computer is carried in the 
data base manager It doubles with the class of DBMS application. With the application 
level of a high order Syntax-analysis processing of logging information. Common 
language-ized processing and message distribution processing needed to be made, and it 
had the problem that the software development for realizing a system will become 
difficulty more as the class of the data base manager which can use, or DBMS 
application was increased and it went. 

[0005] The purpose of this invention does not only exchange logging data between each 
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computer in synchronous processing of the file group of two or more computers, the 
difference which each computer should update to a mutual database - live data - 
exchanging - moreover, the difference - by transmitting the updating epitome 
information created by carrying out based on live data to the computer of another side 
from the computer of the method of a master A master computer side starts another 
process in the communication link time amotmt for exchanging live-data information, 
raising the independence from a data base manager, and difference - difference while 
transmitting the updating epitome information with which the other party's computer 
should be provided - live-data information is created in parallel to origin, and it 
predicts whether the air time of which information is more short, and aims at 
suppressing the communication link time amount between computers by changing to 
data transmission of the direction used as shorter time amount. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a 
network which is represented with this invention by WAN which connects them with 
one or more slave computers which manage the file group which has the information 
which serves as a master computer which manages the whole file group, and a subset of 
the file group which the master data base holds first mutually is prepared. Usually, the 
network between a master computer and a slave computer is cut, and while the network 
is cut, it is updating the file group independently in each computer. 

[0007] When synchronizing the contents of the file group managed in common by 
mutual computer, the trigger for the synchronization of a file is first apphed from a 
slave computer (it considers as the slave computer A) to a master computer. Specifically, 
a circuit is connected to a master computer from the slave computer A. After a circuit is 
connected, in a master computer side, the identification information of the slave 
computer A and the last synchronous time information are acquired. 
[0008] the difference of the file updated by the master computer side after the last 
synchronous time of the master computer A among the file groups which the slave 
computer A and the master computer hold in common out of the file group which carries 
out after that based on those information, and is held by the master computer side - the 
contents (it is called a patch file group) are extracted. 

[0009] On the other hand, by slave computer A, after transmitting the last synchronous 
time information and identification information, the patch file group continuously 
updated for the slave computer A itself after the last synchronous time with a master 
computer is transmitted. If all the contents of the patch file group are transmitted to a 
master computer side, transmission will be started for the patch file group extracted by 
the master computer side from a master computer side to the slave computer A next. 
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[0010] the master data base which a self-computer manages based on the information 
on the patch file group of the slave computer A which received previously by the master 
computer side during said transmission ~ receiving - difference with Computer A - 
information is made to reflect and it goes (it is called synchronization processing). After 
synchronization processing is completed, by master computer, synchronization epitome 
information for the slave computer A to carry out synchronization processing in a short 
time is created. 

[0011] Synchronization epitome information is the information which summarized the 
information about updating for making in agreement the contents of the file group 
which the master computer and the slave computer A have managed in common. Since 
it is the summarized information, this information is compacter than the real file 
information on difference (patch file group), and when it transmits to a slave computer, 
it can be made shorter than the time amount tal^en to transmit a patch file. 
[0012] For this reason, if s3nichronization epitome information creation is completed 
while having transmitted the patch file group from the master computer to the slave 
computer A, a circuit time will predict and choose which or the shorter one among the 
time amount which continues transmission of the remaining information on a patch file 
group, and the time amount which transmits synchronization epitome information from 
this time. 

[0013] When it is shorter to transmit synchronization epitome information, 
transmission of a patch file group is stopped immediately, and it changes to 
transmission of synchronization epitome information. If transmission of the information 
on the slave computer A is completed from a master computer, a circuit will be cut 
immediately, and synchronization processing is started by the slave computer A side. 
[0014] As mentioned above, between a master computer and the slave computer A A file 
group is exchanged suppressing the line connection time amount of a mutual computer 
as much as possible. Furthermore, by exchanging between computers the information 
independent of the specification of a data base manager of the updating epitome 
information created based on live data and live data Much DBMS apphcation which 
raises the independence from a data base manager, for example, is widely marketed by 
the comparatively small man day can be easily fitted to the information processing 
system which used this approach. 
[0015] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is 
explained to a detail using a system configuration Fig. and a workflow drawing. 
[0016] The block block diagram of the system by which this invention is realized is 
shown in drawing 1 . The flow chart about synchronous processing of the file group in 
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this invention is shown in drawing 2 and drawing 3 . 

[0017] As for 1, in drawing 1 , a master computer and 10 are the master data bases for 
the data-processing section M and 12 to store the communications department, and for 
13 store the file group of a master computer in data base manager [ of a master 
computer ] M, and 11. 2 is the slave computer A and 3 is the slave computer B. Although 
two slave computers are drawn, in this drawing, the slave computer A is seen from a 
master server, the 1st slave computer and the slave computer B are seen fi-om a master 
server, it is considering as the n-th slave computer, and three or more slave computers 
may actually exist. 

[0018] 20 is the database A for the data-processing section S of the slave computer A and 
22 to store data base manager [ of the slave computer A ] A, and for 23 store the file 
group of the slave computer A, as for the communications department by the side of the 
slave computer A, and 21. 24 is the database B for the data-processing section S by the 
side of the slave computer B and 26 to store data base manager [ of the slave computer 
B ] B, and for 27 store the file group of the slave computer B, as for the communications 
department by the side of the slave computer B, and 25. Although the master computer, 
the slave computer A, and the slave computer B are usually updating data 
independently, in order to sometimes process a file synchronously with a master 
computer, they are connected by the circuit 4. 

[0019] The contents of the processing which the data-processing section S which exists 
in the slave computer A and the slave computer B carries out are the same. Data base 
manager A of the slave computer A and data base manager B of the slave computer B 
are the parts depending on the specification of the database to manage, and may differ 
from each other between slave computers, respectively. The contents of the file group 
which a slave computer manages serve as a subset of the contents of the file group 
which a master computer usually manages.. 

[0020] Therefore, by each slave computer, it can be made smaller than the size of the 
database with which only the file group needed by each slave computer is managed, and 
a master computer manages the size of the database to need. Moreover, each slave 
computer is not necessarily in agreement with the contents of the file group which 
another slave computer manages. 

[0021] That is, in a file group, the common file exists by mutual slave computer, and the 
file of a proper exists by each slave computer. On the other hand, the file group which a 
master computer manages holds the file group which all the slave computers by which 
the master computer is followed have managed. 

[0022] For this reason, when it updates independently on each computer usually, 
without connecting a circuit, in order to maintain the adjustment of the file group 
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between a master computer and a slave computer, it is necessary to sometimes connect 
a circuit, to exchange the information about the contents of the file group, and to take 
the sjnichronization of a mutual file group. 

[0023] Next, the flow of concrete synchronous processing of this invention is explained 
according to the flow chart of drawing 2 R> 2 and drawing 3 . 

[0024] The flow chart of drawing 2 and drawing 3 shows the flow of the procedure of the 
file synchronous processing in drawing 1 . When processing a file synchronously, a 
trigger is applied firom a slave computer side to a master computer. 

[0025] the directions of a user whose slave computer A which the subordinate of a 
master computer has operates a self computer in drawing 2 , and the event by a timer 
etc. - generating - synchronization processing - starting (step 30) - first, the slave 
computer A performs connection-request processing for a circuit to a master computer 
(step 31), and connects the network of the slave computer A and a master computer 
(steps 32 and 33). 

[0026] Although the requiring agency serves as the slave computer A in this drawing, it 
cannot be overemphasized that any slave computer may be the demand origin of 
synchronous processing. 

[0027] As for a master computer, synchronous processing demand origin identifies that 
it is the slave computer A by network connection processing (steps 32 and 33) (step 34). 
Any approach may be used, although a master computer side can be provided with 
information for a master computer to identify a partner fi-om the slave computer A or 
the approach which a master computer discriminates firom the sending agency number 
of a circuit can be considered. If it identifies that the partner of a requiring agency is the 
slave computer A in a master computer side, a master computer will require the extract 
of a patch file group with the slave computer A out of the file group by the side of a 
master computer firom another process (step 35). 

[0028] In a master computer, a process 2 is generated (step 36) and the file group which 
is a file group which the slave computer A uses, and was updated after the last 
synchronous time with the slave computer A is extracted out of the master data base 
(step 37). By the way, the information on the "last synchronous time with the slave 
computer A" in step 37 may be acquired firom the slave computer A in process of step 32 
and step 33, and may be held for master computer itself 

[0029] On the other hand, in the slave computer A side, if network connection 
processing (step 32) with a master computer is completed, the file group updated by the 
slave computer A side afl;er the last S3aichronous time with a master computer, i.e., a 
patch file group, will be transmitted to a master computer side (step 38). In a master 
computer side, reception of the patch file group of the slave computer A is started (step 



6/13 



IDS 2000-222268 



39). If the extract of a patch file group is completed in the above-mentioned step 37 in 
the process 2 on a master computer at this time, the patch file group by the side of a 
master computer will be temporarily held until the patch file group transmission from 
the slave computer A is completed (step 40). 

[0030] If transmission of the patch file group fi-om the slave computer A is completed 
(step 41), it will notify that transmission completed the slave computer A to the master 
computer side (step 42). At a master computer side, reception of the notice of the 
completion of transmitting from the slave computer A side starts synchronization 
processing to the database in a self-master computer based on the patch file group of the 
slave computer A in a process 1 first (step 46). (step 43) 

[0031] Next, in a process 2 side, transmission is started for the patch file group by the 
side of the master computer currently held to the slave computer A (step 44). In the 
slave computer A side, the information on the patch file group by the side of the master 
computer is received (step 45). If transmission of all SABUN file groups is completed to 
a slave computer (steps 49 and 50), a process 2 notifies the purport which transmission 
of a patch file group completed to the slave computer A (step 51), and by slave computer 
A, a process 2 will receive this notice (step 52), and will carry out network cutting 
processing by mutual computer after that (steps 53 and 54), 

[0032] After performing cutting processing, a process 2 is ended (step 62), and 
synchronization processing is carried out in the slave computer A side, being attached 
as the information on the patch file group which received from the master computer, 
and the information on the file group on a self-database, and performing doubling (step 
61). If synchronization processing is completed, the last synchronous time with a master 
computer will be recorded, and a series of synchronization processings by the side of a 
slave computer will be ended (step 89). 

[0033] Although it returns to processing of step 46 again paying attention to the process 
1 of a master computer, if synchronization processing of a database is completed here 
(step 55), in the process 1 of a master computer, the synchronous epitome information 
over the database of the slave computer A will be created based on the information on 
the self-database which synchronization completed (step 56). Since this synchronous 
epitome information is the epitome information on a result that adjustment of a 
database was taken based on the information on both file group that the slave computer 
A and a master computer manage, respectively, it is smaller than the size which totaled 
the information on the patch file group of both computers. Moreover, this synchronous 
epitome information is created in the data-processing department on a master computer. 
In a slave computer side, when this synchronous epitome information is received, this 
information is analyzed in the data-processing section, and a delivery data update 
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process is carried out for updating activation directions to a data base manager based 
on this analysis result. 

[0034] Completion of creation of synchronous epitome information confirms whether the 
communication link with the slave computer A is current continuing in the process 1 of 
a master computer. Namely, a patch file group is still transmitted to a slave computer 
side firom a master computer side, and a circuit checks whether it is [ be / it ] under use 
(step 57). Since synchronization processing can be performed by the slave computer A 
side when it has finished transmitting all the patch file groups by the side of a master 
computer to a slave computer side and the circuit is already cut, the need of newly 
transmitting synchronous epitome information to the slave computer A side disappears 
fi-om a master computer side. For this reason, the synchronous epitome information on 
the database of the slave computer A is canceled, and synchronous processing (step 59) 
is ended (step 60). 

[0035] When the patch file group by the side of a master computer is still under 
transmission to the slave computer A now, the necessary anticipation time amount (tl) 
to the completion of transmitting of the patch file group from this time and the 
anticipation time amount (t2) which takes the created synchronization epitome 
information to transmit to the slave computer A are calculated (step 58), and it 
compares whether the direction of a transfer of which information is completed early 
(step 70 of drawing 3 ). When it is expected that the direction of a transfer of 
synchronization epitome information is completed early, a demand is applied so that a 
transfer of the patch file group under current operation may be interrupted to a process 
2 (step 71). 

[0036] At step 70, when the necessary anticipation time amount (tl) to the completion of 
transmitting of the patch file group which is continuing the current transfer is shorter, 
the time merit by newly changing the information to transmit firom a patch file group to 
synchronous epitome information is lost. For this reason, the synchronous epitome 
information on the database of the slave computer A is canceled, and S3mchronous 
processing (step 59 of drawing 2 ) is ended (step 60). 

[0037] By the way, in step 70, when the necessary anticipation time amount (tl) to the 
completion of transmitting of the patch file group firom this time and the anticipation 
time amount (t2) which takes the created s3aichronization epitome information to 
transmit to the slave computer A are equal, although it has branched to processing in 
the direction of step 59, it cannot be overemphasized in the flow chart of drawing 2 R> 2 
that you may make it branch to the direction of step 71. 

[0038] If it expects that the direction of a transfer of return and synchronization 
epitome information is early completed to the aforementioned branching step 70 and a 
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process 1 requires transfer interruption from the process 2 under patch file group 
information transfer (step 71), a transfer suspend request will be received from a 
process 1 (step 72), the data transfer of the patch file group to the slave computer A will 
be interrupted for a process 2 (step 73), and processing will be ended in it (step 74). On 
the other hand, the slave computer A which was receiving the patch file group detects 
the information transmission interruption from the master computer of a transmitting 
agency (step 47 of drawing 2 ), and interrupts reception in response to it (step 48). After 
interrupting reception, the patch file group information on up to is canceled while 
having received until now. (Step 83 of drawing 3 ) . 

[0039] On the other hand, the process 1 of a master computer requires transfer 
interruption of a patch file group of a process 2 (step 71). If the process 2 while 
transmitting a patch file group receives (step 49 of drawing 2 ), and the transfer 
suspend request from a process 1 to the slave computer A (step 72 of drawing 3 ), the 
data transfer to the slave computer A will be interrupted (step 73). After interruption of 
a transfer is completed in a process 2 (step 74), a process 2 notifies and carries out that 
transfer interruption processing was completed to a process 1 (step 75), and ends a 
process 2 (step 76). 

[0040] In the process 1 which received the notice of the completion of transfer 
interruption processing from a process 2, transmission of synchronous epitome 
information is started to (step 77) and the slave computer A (step 78), and reception of 
the S3nichronous epitome information from a master computer is started in the slave 
computer A side (step 84). If transmission of the S3nichronous epitome information on 
the slave computer A is completed (step 79), to the slave computer A, a master computer 
will perform the notice of the completion of transmitting (step 80), and will receive the 
notice of the completion of transmitting by slave computer A (step 85). Network cutting 
processing is carried out between a master computer and the slave computer A after 
that (steps 81 and 86). A series of synchronization processings are ended in the master 
computer side which finished network cutting processing (step 82). 

[0041] On the other hand, by slave computer A, after carrying out synchronization 
processing of the database of a self-computer based on the synchronous epitome 
information from a master computer after completing network cutting processing (step 
86) with a master computer (step 87), and recording the time of a last update date with 
a master computer, a series of S3mchronization processings are ended (step 89). 
[0042] 

[Effect of the Invention] As explained above, according to this invention, it can perform 
now easily that the contents of information mutually exchanged between a master 
computer and a slave computer fit large-scale and expensive database management 
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application to for example, a master computer side because it has been independent of 
the specification of a data base manager, and Client PC fits cheap simple database 
application using the computer of low spec, like Note PC. 

[0043] When an application product is realized by the approach of this invention, the 
database management system of many marketing can be supported easily. Moreover, 
also in synchronization processing of the file between two computers, parallel 
processing is carried out as much as possible, the comparatively compact 
synchronization epitome information on capacity is created, and a file can be 
synchronized now by the shortest possible line connection time amount not only at 
exchange of a mere patch file but at a master computer side by comparing the air time 
of this synchronization epitome information with the air time of a patch file, and 
choosing the shorter one of time amount. 

[Brief Description of the Drawings] 

[Drawing 1] The block block diagram showing the gestalt of operation of this invention. 
[Drawing 2] The flow chart which shows the procedure of the file synchronous 
processing in drawing 1 . 

[Drawing 3] The flow chart which shows the procedure of the file s3aichronous 
processing in drawing 1 . 
[Brief Description of Notations] 

1 ~ A master computer, 2 - The 1st slave computer A 3 - The n-th slave computer B, 4 - 
A circuit, 10 - Data base manager [ by the side of a master computer ] M, 11 ~ The 
data-processing section M by the side of a master computer, 12, 20, 24 ~ 
Communications department, 13 21 The master data base, 25 - The data-processing 
section S, 22 - Data base manager [ by the side of the 1st slave computer A] A, 23 - The 
database A by the side of the 1st slave computer A, 26 - Data base manager [ by the side 
of the n-th slave computer B ] B, 27 ~ Database B by the side of the n-th slave computer 
B. 
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[Drawing 2] 
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\'<fmwr:^-7tcm^, j^-,>^-^ ^- VQ>^7'<i\^ 

^i^- ^49^0=2 > b* - 3? i^^l^^T h CC:*7 T 

10 ^>vm^'^^hw%m^^"^^tf^^L\yX. mmizA^^ 
[0 00 4] i^tcc<jyn^k%. aijicc'=j>b-r.-a?tcfe 

\,^X. m.^(0'r-^?^--7.W^^^. <7>lt< rpSg$ 
c D B M S - ^> - :^ ^^>>x 7^ A) r U 

>U^^H:\ *fl^i#U'7 »Jir->>3 >iCi-?A: 

*3b h - 3? ;s^}sgiitc -c-n-e n(^> ^2 > f ^. - 
20 t:'P>ti^ttti«:'DBMSr:?*y t'5>^^s^)eurc- 
^ia ^cc li, D B M S r :^ 'J - 5 ><7>:fi^{^ ^t>it 
r . Jifior L> i5 > .'UT' o ¥ > i/l^$E<?>1i 

D . mmx ^^r-^^- Xlf JSgpS J i D B M s 

r A -5 /'C4^>(?:> v h 0 ;r. r IPS^j^^ J: 0 ffitStC 

[ 0 0 0 5 ] *^^OIaB^Jv*. 2 •S'i':^.±<^ ^ > f - ^" 
(D'y 7 ^ }iw^<ommmccisi^x . mc-t-n^-ncc'^ > 

TciC 0 1: 11^.^5 nfe M^^^ttlft^r -7 ^ 73<D::i > b* 
- :5? • fE> :3 > b* ^ - ^ tc il^itT ^ C i tcT: r . 

e ^. - isij7!>^s<J D -fe X ^ ilcft I, , te^:^<D ^ > f 
[ 0 0 0 6 ] 

^ XI b* ::t ^? <»; -eiO-^ ^ r ^ - A(7>i^f^T^ "7 
50 ^jS-r^o ^;^37=3>b*:^-'^?iXL/-^3>fj.'-^ 
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3 

9 - i?7!>^^8^5 tXX I - i>mkt<'n'C-tl<0 2 > b* ^. - tc 
[ 0 0 0 7 1 SC *<^> 3 > f r-SsitClf SI U T I - ^ 

[ 0 0 0 6 ] ^<D^k^nh(m^^^lC OX^^^:2> 
b-a - ^ ^ X :3 > b* - a? ;0^^5lCCf^l^ I. ^-S 

[ 0 0 0 9 ] — l^-7'r3 > b*:>. - ^?Ari*. ^$^(=1 
T^sf > bT - AS # ^? :2 > b* - 3r i<DS$^ 

7 7 ^' .'luoyp^-^t^^x^ f J. - mc ^it $ 

- r^Sai U A:M^7 7 .'Uil?: ;^ u - 7^:3 > b* 

[ -:) 0 1 0 ] mt^mt^ic 2 > - 'sm\X'\t. 

o>\m^7bic g :3 > b- - a? As^iST ^ ^ ;^ ^? ^ - tS? 
- ;^ ^ > b - ^> <7>M^ftl?S^^?J!i $ r ft 

[ 0 oil] w\mwMm\t^^^ 

U - 7 =2 > b* :7. - Ai AS^3l(<: 1/ ire i ^ -7 T ^ 

T A >i^^^^mir ^o>i^wri>^x ^i>c Li>^x 
[0 0 12] c.(Ofc^'^:^^^>y:Cy.-^siy^h:^v--r/ 



(3) «e32 00 0-2 2£26 8 

4 

I. - -7-2 > b- > - A '^^Hi^i^^jSff i^^^T l.)fc ^>it 
ccIeI ^-Sr^g^ U . X U - > e - ^? A fftiJ-CfsifilffciA 

/c.ll?K-f!ir5tg$E i C ^ ^ . - - ;^ ^^^(Df±$llCCfi; 

r ^ i> > «r . L ^-cfHts^^s 

.uct^mc'^^$ii^ct/)^'X^ 
[ 0 0 1 5 ] 

[0 0 16] ^^^T^^S^^n^i-^^^T^ACT^yD 

[0 0 1 7 ] 1 ccfei^T 1 ii^x^7r3>e:*-a7, 1 

0i*-7A^r2>b-r.-:S?CC'7^-^i^^-j:^^^^M. 11 
ti7^-^-4A^SfJM. 12i*iift^. 1 3ii^xa?:2>b* 

- ^?<^>'7 T A:i?>CC'-?A 7^ - 
-^T'^-So 2i*;^l^ — 'yr3>b*:>.'-^7A. ZKtT.V'-r/ 

55»nCl>-2>?!)V C<^>iSlt:'v*:^^l^ — '7':p>b*:A-:5?Aii^ 
30 ^aSScr>Xb-V3>b-j.-^7iL'CfeOXb-'y=2 

> b ^. ii^r^cc 3 '^ui.nis.oxi.^x h^t>rj.\,^, 

{ 0 0 18] 2 0 iiA 1^ — V'n > b*^. - AiaUcC'iiff 
^. 2 ntXU-'yrj>b-:T.-^AC'^-tS?5A}SS^S, 
2 2 A U - 7':3 > b* - :57 A (Dr - X^Ji^' 
A. 23l*XU-'7'r2>b:i.-^A<z:'7T -iJH^^teffB 
r'5>/ciC><Dr-:5?^-AA^C^'6o 2 4iiAi^->7'2> 
b*:r. - tS? Bftiteilit^. 2 5 itA Iv- 7 =2 > b*:.. - -$? B 

r-:$?-^-X^fS^B. 2 7iiXU-rr2>t*:i.-^> B 
40 <I>:7 7 JUg*^fS$Rr^^<:*!><^r-:5?^--AB'CA-5>o 
-7;3^5ra>e:T.-'SfiAU-'7'rj>b*:^.-^A. 

r<.^^7>^ ^;^:$?^>b*:r. -^^H^^-^T 'i'^'UOC'Isj^i^ 

[0019] f:*--^A4:-Al^ — 7'P>b* 

- 5f B tii??5se'^ ^ s '.y-myt ^ ^M0> 
rt^v^ll] o iy(OX^ ;^ L"-:/ 2 > b :a - ^ Acc-r - 

- :^ B i^^iai'^ ^- ;^<5::'tt*itcfj;i? u tc 
50 ^^>'C-fe»i, ;^u-'r3>f::.-^p^^c-c-n-en^<f -7 
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[002 0] i(£^t:. &:^U-'r3>f:*-'S?*Ct*, 

=2 > b* - 37kS:9lJ<D A U - '7' 2 > f - ^ />s^gf ^ 

[ 0 0 2 1] rrj,t>iyy 7 -()li^o>rji'MatR*.^(OX u 
- > b* :x - ^? f'^t :? T 4> ^iSE 1/ r c ^tiif-C- 

l/Tc^^o — :^r. ^x^/r2>b*:A-^iO^^^'?'-S:7T^ 

-7^:2 > e - I, c c -7 T ^i-gs^i^ig u ri - 

[ 0 0 2 2] C(Orc^mmmWi^f^'^it'riC^::i > e 

1 0 0 2 3] ^xicy^^m<DM^m^tj:mmm<Dmn^m 

2, 03<?>'7O-*4.-hicm-gji^T^o 
[002 4 ] l^2illI3oc:''7D-*^'- Hi(ii 1 icidii 

M^<ommm^ir'^ t i^iCktx vb*::.- ^?<HJ?&^ 

[002 5 1 ^2ccfei^T. ^A>s?r2:yb*c.--^?oc:'agT 

CC^-5>A U--'7':a>b*::^- a^A?^)^. S^:2 > b* - iS? 

> b*::. - ^ A ^ A ^7 > b-:i. - ^-^n^^^^iJS 

A<i;-PA^-2>t-::i.-^i?i(ir:.4-. ^7-^?«:^^T-^> 
i:xryzfZ2. 3 3)o 

[ 0 0 2 6] Cf!5Sc^:0^A U-^^i^^b*:* 

m^i^<Dm^7tx^ -7 1: ft c ^ c i v^m ^ 5 r-^ I 
[ 0 0 2 7] .t^ ^ K>--i?mm9m<iX'r '?^zz. 3 

3 )tC J: ^'C^ A ^i? :3 > e 3. - :>i*|5lt^4Aiep;35^^7>s;^ 

IS?: A U - '7':;3 > b* - ^ A3!>> f=> ^ A a? 2 > b* J. - rS? M 
ccBf^* 1/ A: 0 . -7 A ^i? 3 > b :* - 'ii^^m.<om%7t^^ 

C *o -7 ;^ :> =2 > e ^. - iRiJr-^Jt^TcO^lf^iO^ A U 
-:r5>b-::.-3?Ar^>^C<!;*aS<lUfe6. -7A^=2 
> b - -5? i:'k*gf}<^-7' D T2 A tc^ uc -7 A ^ 3 > - 



(4) 2 0 0 0-222268 

6 

^?^iJC'7 T Jl'|f<^t*i:<>^f, 7s •7':2 >b*=^'-^fA<t<^> 
[0 02 8] -?A^:2>bj.'-^(^c|3X'ti'7*P'teA235>^ 

r-ao A '7':2 > b* A i <?>^$?ii]a^ S UP^tC 

MSyr5nfe'7 7^,'Uti^l*ai'^^(A-7- -i'::^3 7A i C 
^'C. A'7" i':/3 7tCfe4^^ rAU-:7'2>ej.-^A 
i<C'mi5llSaB*J <^>tS$ei*Af^-.«rr3 2. A5^.;.'7-3 

10 3 (oimvx u - V =2 > b ^. - A ;o • ^ ux * 

[ 0 0 2 9] -^r, A U- :7':3 > b* J. - AiSd^Ci*-^ A 

2y^^J0tcib. -?A^r2>b j--^<i;0C'®$^|5l^a 
B^Ur^SOC At- - ^7'^ > e ^. - A iHlK'.i?|Pr b r .'U 
Trjrt>fe^^:7T'Y^^P^^A3?rs>b-::.-a?»c 
jHfit-^CA'T ^r^'-S 8 a -?A^:2>b::.--S?#J'Cfi:A 

u - 7'^ > e ^. - ^ A (o^^^-y T ^ }m<^^it^rm^^ 

20 ^'r=::^2XWrS<OX-Ty':fZ7('C.i$i,^X. r }l 

l^(OtA&i>^^JVXi.»tlkt. AU-r:3>b-:*-37A7>^ 
ir><D^<^y r -< >\^W^mm^mrTr ^ ^ A ^? =3 > b- 

^m<J>m9^y 7 ,'l'^?:-B#tf9tcf^J*r ^ (Ar 
4 0 >o 

[ 0 0 3 (:• ] A u - =2 > b - iS? A • jE> <DM^ T 

.'U|fC'3^{f3t>^^T(./;^<l^<A'r •;^':/4 1 >. AU-'7'^> 
b-^. - 4? A ii-? A 2 > b ^. - ^^iHlj^<: i^if :;!>^^T i^fcC 

ItA U-'T^rZ :y b::. - ^jTA^Uj^^^^OC-iSif ^Tii^D^^fi 
30 r-SiCA^^j'^ ^ 3>. ST'7"a-bA 1 r'tiAb-'7':2 
>f AOC'^^'7 T ^.5^^'$:^i<:g^A^:a>b:* 

a? i^{?>r 3? A cc^i US] t)if k^jp^felJ^^T ^ ( A 
7" :^4 6 )o 

[0 0 3 1 ] 'X^'c^ ■7p'feA2i8iimfff#C/r<.i"c^A 

^ :3 > b - ^m\<Dm^y T .'Ui?^ A U - 7^:2 > e 
- ^ A tC^ l.i^ff ^B^lft^T C A 7^ -7* 4 4 )o A U - 
r2 > b\:i. AiSjJtT'i^'eo^ A :3 > e - ^^iliji^)^^ 
'7T'/JUg?<^>IS$E^^itr^(A^>-'7-4 5). ::^aHjA 

2>0^AU-7^:3>e:>.-^r^<::^L/:^^C0C'l7''7'>7 T ^JU 

40 I^C'ieffAS^Tt-^iCAr x'y4 9, 5 0), :::^n-bA 
2 A u - 7^:3 > e - 3? Atc*f i^xm^o T 

i^ffiO'^T<-."cif^3l^DL'(A5^-;^'7"5 1). Ab-'T'r! 
> b ... - At?!* C 0C:'ii^5D^^fI U (A ^ y y 5 2). « 
<0f|>. SC-(^r5>b-:A-i5?^C4 if r ^-i^^&iJ&S^;^ 
«fet-^(A7^ >' >''5 3. 5 4)o 
[0032] *?J[&f5>!:^*tf->fef%. :/o-feA2i*$^7<./ 
(A r 6 2 ). A U - 7':2 ^pm\X\t-7 a :$? 

2 > b :x 's^^^h^itOtcm^y T V ^l'€lcr>t^$g<L g 

50 v:$«^>i^asffc^Js^^t6T^(A^v-'7-6 1 )o mmim 
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[0033] ll3[^^A^:3>b*3u--^f<5D'7D-b;^ 

^ - ;^<ot*lfi=£ ^> i tc L/ c ;^ u -7^:3 > e - 3? Ai^-r 

^ ;^ 2 > e - ^? :;:>K-n-enif ^ ^7 t ^ ^i^pf^x:^ 
o>lt$B*7cCC f^- - ;^ cC'^'&^lf? -> fesitmcC'g^^tS 

m^Ri*^ A :3 > f - a? ±<?>'? - ^cmi^^ $ 

[ 0 0 3 4] mnm^mwnfm'^'^jt^ ^ ^ 

^i?ilJ{<:3a^ft i/^t> -7 r 0 ©Jit3!>^^W 5 n t: c - iS-^cc 
Ji. ;^ u - :3 > e :x ^? Aisa r-in b^Asi3!>nT ^ ^ fe 
i?>. -7;^ ^ > f^. - -S^iPh^j^x > f j. - tS?A 

[003 5 ] hV. A:;^b-:7':3>e3.-:$?AtC 
;^ b - 2 > f - ^i? A 'Nf^jll'^ ^C'^Cf^-r ^^itgH#fe1 

Do 

[0036] J^^f-v-^TOC. hum^^^^^i'iXl* 
y 7^ h7!>^ilt<^i:'So CO^ti5^AU-:7':3>t*:*-^rA<0 



(5) 4^1^2 0 0 0-2 2 2 26 8 

v!? 9)|Sjti5?iiaim7'^^(X'r y 0 ). 

[0037] iC^r. ::^^-.''y'7 0l'Ci6l-X. i^B#/^, 
^c^^^ciC'M^j'^ T 'Y,'i^<^>i;^ff^75r'Cc:'«^^^.t§B*tsi(t 

A -Nf^il^r -SCC'f^:^'^ (T2)i0^^l.C ^iS^. 

[ 0 0 3 8] mid^O^i^.:^ y 7' 7 0 icm 0 . |s| Wf tfl 

*^m^y T ^ >m^n^^'po>y' a ;^ 2 ccm u ci^a^ 

cT3»r^f!^T^i(;^^->-'7-7 I ). ^u-^;;^2X'ktyo 

^U(A7^-;>v7 3). S/iff ?:^^7^^<A7^.;^:7-74:u 
-:^r. M<>'7 7'<jUS?^:SfH?Jt:'<3b^^<:Al^-:7':2>b* 
- 3? A imm^<^^ X :2 > e - ^jA^ jS(?>lS$RdlHt 
43*r^1t^PO<lil2CC'Xr ;^^'4 7>. ^n^^c^X^ff 

[0 03 9] ^xa?:3>e::.-^?<z>'7'P^;^ 1 ii 

"7 7 DT-So xi^-:?'3>b*ir. -r$?.^i<::^i/t:M^'7T 
^H¥^3l&ft*cc:''7' D -fe X 2 (IM 2 <^>x ^ ^7- 4 9) . 

;-::^7 4>Ufc^]l. :/a-bA2i*P'D-bx U<:iK5l^ 
30 'Ti»fm35>^^7UA:C<h^5i^?I!b(X''7 i.::r7 5)t.T. 
'7'o«feX2ii$?7'5''6(Xr >':^7 6 
[ 0 0 4 0 ] A 2 .0-^6<7>iK3^«ftPr4^M^7ii^?B^ 
t^ff Ufe'7 P'feAvCi*(A^^''7"7 7 AU-'7'2> 

'7"7 8). ;^l>'-^r2>b*:*-:5?AiKijr'li-7A^-r2>f 

8 4>o AU-y2>b:*-^?A-v<^>l5]lSp!i^m^<^jS 
{f;0.^^7T^><L<x^.;>'7-7 9). ^A 57=2 > e^r. -^^rJi 
Au-'7'^>b^.-^Af<:*ti/. 3^(1^731^0^ ttn^c^ 
40 (y^Ty^fBO). AU-:7':3>e3.-^?Af'ii:iSfi^7 

-^iAU-r?':5>b':u.--^Ai<?>r^'C4 y Y'7-iP<J> 
t^ftfr^^^;^5ST^(Ar -7*8 U 8 6 > 0 4 h "7 
- i?(3C:'^6ft5AFc^,^^x/c-p A ^ > f ^. - ^^tato*. — 

[004 ! ] —^r. Al — 7'=2>b'^.-^-Ar'i*-7A^ 
:2 > t*:* - iOC:-^^ -i' h '7 - i'^^^fSCA ^ ^' -7*8 6 ) 

^^7 1' fc^Ji. -p A 2 > b /i:^h<j>mumm^^ 
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9 

r 9 )o 
[ 0 0 4 2] 

[ ^B^<^>^im ) i:x±s^m t J: ^ cc . :^nm tc n\t. 

■7;^ ^7 2 > e^r. - i A U -7^2 > f ^. -JyfeTC'^l^L/ 

tri^-s c <t tr-. mi*-^^ 3? ^ > - '>mici,ti<mm 
[ 0 0 4 3] *^^(7>:^?si<:i: -7 rr :^»J 5 



[e) 4#^2 0 0 0-2 2 2 26 8 

10 

[?5^<^>?if^>ttl5^] 

1 2. 2 0. 24-ilifSli. 1 3 -"T;^^^^ :5?-^-- - 
A. 2 1, 2 5 "r-i$^^fi^s. 2 2 -m\^mo>:^ 
U - '^'rj > fc- - .AiiJiD-r - A^JSgPA. 2 3- 

2 6 --^n #gC'A U'-':?':^ > f :x - ^eJPJC'r- 
'-;^^S^e. 2 7*-l^n#Oo::';^u-'V:3>e:*-5?B 

20 M-JC'f'-^f^-^^B. 
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